A bronchobiliary fistula, or a biliobronchial fistula (BBF), is a rare condition. It results from an abnormal connection between the biliary and bronchial trees, and is characterized by pathognomonic bilious sputum with suspicious pneumonia. Traditionally, an infectious disease, such as a hydatid infection, has been known to cause a BBF, but BBFs have recently become associated with tumors. In every case, procedures and treatments differ between centers, from simple conservative management to invasive surgical procedures. This case report presents two patients who had BBF after liver resection. Symptoms of each patients were treated and controlled successfully by percutaneous transhepatic biliary drainage tube insertion. We hope that this report helps in the management of BBF in other cases. 
INTRODUCTION
A bronchobiliary fistula (BBF), also called biliobronchial fistula, is a rare condition caused by an abnormal connection between the biliary and bronchial trees. It is characterized by pathognomonic bilious sputum exhibiting pneumonic infiltration. BBF has rarely been reported since Peacock first described the condition in 1850. 1 In the past, infectious diseases, such as a hydatid infection, have been known to cause BBF, but recent reports have suggested its association with tumors. 2 Bilious sputum is pathognomonic and aids in the diagnosis of patients with BBF, but a definitive treatment is unclear and controversial.
Therefore, case-specific procedures and treatments, such as invasive surgical procedures and simple conservative treatment, differ between centers. 2 We report two cases of BBF treated by interventional radiology. (Fig. 1) , the patient was discharged on POD 10.
CASE
He visited the emergency room 3 days after his discharge, complaining of greenish sputum and mild dyspnea. A chest X-ray revealed suspicious pneumonic infiltrates and pleural effusion in the right lower lung zone.
Additionally, an abdominal CT scan showed the same previous fluid collection at the operation site (Fig. 2 ).
Because the patient complained of mild dyspnea and showed signs of decreased oxygen saturation, he was admitted to the intensive care unit. A chest tube was placed to treat a small right pleural effusion, and serous fluid was drained. The amount of bilious sputum was 200-300 ml/day. We assumed that the cause of this symptom was BBF and performed percutaneous transhepatic biliary drainage (PTBD) (Fig. 3A) . After PTBD tube insertion, the greenish sputum improved greatly within 24 hours.
Initially, to shrink the abscess cavity, the tip of the PTBD tube was placed in the fluid cavity outside the liver through a leaking bile duct. A few days later, it was repositioned inside the bile duct and then clamped. After confirming that the bilious sputum had not recurred, we removed the PTBD tube, and he was discharged.
Since his discharge, he has been visiting an outpatient clinic periodically without any other abnormalities. In addition, there was no recurrence of cancer or abnormal findings in his recent CT scans. We believe that there should be two key procedures for the management of BBF. One is drainage of the subphrenic abscess to shrink the abscess cavity that has caused the development of the fistula tract. The other is biliary drainage to minimize the amount of bile leakage into the abdominal cavity. Shrinking the abscess cavity closes the fistula tract, and biliary drainage prevents the recurrence of the fistula.
In conclusion, BBF can occur in patients who have fluid collection near the diaphragm after liver resection.
Because the pathogenesis of BBF is still unclear, BBF should be suspected in patients who have undergone liver resection and have fluid collection near the diaphragm, with bilious sputum exhibiting pneumonic infiltration.
Either ERCP or PTBD can be used for the primary management of BBF.
